Objective: To investigate the use of canalith repositioning manoeuvres and vestibular rehabilitation (VR) by GPs and to assess reasons for not using these techniques in patients with vertigo. Design: Online survey. Setting: GPs in the western and central part of the Netherlands. Subjects and method: Of GPs, 1169 were approached to participate in the survey. A sample of 426 GPs filled out the questionnaire (36.4% response rate). The 22-item questionnaire contained both multiple choice and free-text questions on the Epley manoeuvre, the Brandt-Daroff exercises and VR. Results of the survey were descriptively analyzed. Main outcome measures: The use of the Epley manoeuvre, the Brandt-Daroff exercises and VR by GPs; reasons that deter GPs from using these techniques. Results: The repositioning manoeuvres (Epley manoeuvre and Brandt-Daroff exercises) were used by approximately half of all GPs (57.3 and 50.2%), while only a small group of GPs applied VR (6.8%). The most important reason for GPs not to use the Epley manoeuvre, Brandt-Daroff exercises and VR was that they did not know how to perform the technique (49.5, 89.6 and 92.4%). Conclusions: Despite the proven effectiveness, repositioning manoeuvres and VR are remarkably underused by Dutch GPs. Not knowing how to perform the technique is the most important reason for GPs not to use these techniques. Efforts should be made to increase the knowledge and skills of GPs regarding canalith repositioning manoeuvres and VR.
Introduction
Dizziness is a common and challenging complaint in general practice [1] . The prevalence of dizziness among adults has been reported to be 20-30% [2] [3] [4] , increasing to more than 50% in the oldest old [5] . People who experience dizziness often report occupational consequences, a lower quality of life and substantial interference with their daily activities [6] . The economic burden of dizziness is considerable, due to a decrease in work productivity of the patient and costs of medical care [4] .
The most common cause of dizziness in general practice is peripheral vestibular disease, including benign paroxysmal positional vertigo (BPPV), M eni ere's disease (MD) and vestibular neuronitis [7, 8] . In BPPV, a canalith repositioning technique called the Epley manoeuvre is preferred, in which vestibular debris is shifted from the semilunar canal by rapidly putting the patient in various positions. The treatment has been proven to be safe and effective and can easily be performed by a trained healthcare professional [9] . BPPV can also be treated with Brandt-Daroff exercises, a canalith repositioning technique that can be performed by the patient at home [10] . However, evidence for its effectiveness is weak and Brandt-Daroff exercises have been shown to be inferior to the Epley manoeuvre [9, 11] . Vestibular rehabilitation (VR) is an exercise-based therapy, which consists of various eye, head and body movements to stimulate the vestibular system. According to a recently updated Cochrane review, there is moderate-to-strong evidence that VR is a safe and effective treatment for chronic peripheral vestibular disease [8] .
More than 90% of all dizzy patients are treated by their GP without any involvement of a specialist [12] . Despite the scientific evidence for the effectiveness of canalith repositioning manoeuvres and VR, previous research suggests that these techniques are hardly used in general practice [13] [14] [15] [16] . The latest Dutch GP guideline on dizziness (2002) mentions the Epley manoeuvre and Brandt-Daroff exercises as an optional treatment, VR is not mentioned in the guideline [17] . Over the last 15 years, the evidence for canalith repositioning manoeuvres and VR has substantially increased [8, 9] . The aim of this study was to investigate if GPs nowadays use repositioning manoeuvres or VR to treat dizziness and to assess which reasons deter them from applying these techniques.
Material and methods

Participants and data collection
We performed a web-based survey among a convenience sample of N ¼ 1169 Dutch GPs, including 301 GPs involved in the vocational GP training program of the VU University Medical Center and 868 GPs practicing in and around Amsterdam and Utrecht. Between October and November 2012, we sent them an e-mail with a short introduction and a link to an online questionnaire. They were asked to complete the questionnaire anonymously within 2 weeks. An e-mail reminder was sent after 2 weeks to participants who had not yet completed the survey.
Questionnaire
The internet-based questionnaire was written in Dutch and hosted by a well-known survey company (www.
surveymonkey.com). The questions were designed by P.D.N., J.V.D.W., H.V.D.H. and O.M., and were piloted among five GPs from the Academic Network of General Practice of the VU University Medical Center. The survey contained up to 22 multiple choice and free-text questions, depending on the responses of the participant (Appendix 1). The time needed to complete the survey was 5 min. We divided the questions into four thematic sections. The first section included characteristics of the participants such as age, gender, number of years of work experience and whether the participant was a GP trainer. Sections two, three and four included questions about the Epley manoeuvre, the Brandt-Daroff exercises and VR, respectively.
Statistical analysis
In 2012, the total population of active Dutch GPs consisted of 8884 physicians [18] . We calculated a minimal sample size of n ¼ 368 for a 95% confidence interval with an error margin of 5% (http://www.surveysystem. com/sscalc.htm). We used SPSS (version 21.0)
to descriptively order and analyze the data. GP trainers were overrepresented in our sample in comparison to the GP population in the Netherlands. We performed a Pearson's chi-squared test to assess if answers of GP trainers significantly differed from those of other GPs. The median number of days before participants responded was 13 days. Participants that took more than 13 days to respond were characterised as late responders. We compared early to late responders by using Pearson's chi-squared test to assess response bias. Several free-text comments were added as quotes in the results section to illustrate our findings.
Results
We received a completed questionnaire from 426 out of 1169 GPs, which constitutes a 36.4% response rate. No significant differences were found between early and late responders in their use of the Epley manoeuvre, Brandt-Daroff exercises or VR. The majority of responders were female (56.6%). The median age of the participants was 46 years; the median work experience as a GP was 12 years. The majority of GPs were GP trainers (59.2%). The characteristics of the respondents are summarized in Table 1 .
Epley manoeuvre
More than half of the responding GPs (57.3%) used the Epley manoeuvre to treat dizziness (Table 2 ). There was a significant difference between GP-trainers and non-trainers; GP-trainers were more likely to use the Epley manoeuvre ( Table 2 ). The majority of GP that used the Epley manoeuvre chose to apply the treatment themselves (74%), while a smaller group of GPs chose to refer the patient for the manoeuvre (26%) ( Table 3 ). In case of referral, GPs predominantly referred to a physical therapist (85.7%). The most commonly reported indication for using the Epley manoeuvre was BPPV (97.5%). In the free-text comments, several GPs indicated that they used the Epley manoeuvre as a diagnostic tool to distinguish between vestibular and non-vestibular dizziness.
The most common reason (49.5%) for GPs not to use the Epley manoeuvre was that they did not know how to perform the technique (Table 4 ). The second most cited reason was not being convinced of its effectiveness (29.7%). In the free-text answers several GPs stated that they had forgotten how to perform the technique or lacked confidence that they could execute it adequately.
Brandt-Daroff exercises
Half of the GPs (50.2%) reported to advise patients to apply the Brandt-Daroff exercises ( Table 2 ). BPPV was mentioned most often as medical indication for BrandtDaroff exercises (97.2%) ( Table 3 ). Several GPs stated that they explain the exercises and show the patients how to perform the exercises at home. Most GPs that use Brandt-Daroff exercises do not refer their patients for this treatment (89.3%). Brandt-Daroff exercises are to be performed by the patient at home after adequate instructions, which might explain this low referral rate.
Not knowing how to perform the treatment (89.6%) was the most important reason for GPs not to instruct patients the Brandt-Daroff exercises (Table 4) . A smaller part of the respondents did not advise the Brandt-Daroff exercises because they were not convinced of their effectiveness (11.8%). Some GPs answered in the free-text section that they had their own set of exercises slightly different from the BrandtDaroff exercises.
VR
Only few respondents (6.8%) used VR to treat patients with dizziness, mostly for treating BPPV (Table 2) . GP trainers significantly more often chose to use VR compared to non-trainers ( Table 2 ). The majority of GPs that used VR as a treatment modality performed the treatment themselves (65.5%) ( Table 3) . GPs who referred dizzy patients for VR most often referred them to a physical therapist to perform the treatment. Not knowing how to perform the technique was the most important reason not to use VR (92.4%) ( Table 4 ). Other reasons that were mentioned by GPs were that VR takes too much time (7.2%) and that GPs were not convinced of the effectiveness of VR (6.3%). A few of the free-text comments by GPs who did not use VR are quite vivid. One of the GPs, who reported to be a BPPV patient himself, described the VR exercises as "a living hell". Two other GPs mentioned that they did not expect that patients would follow through with these exercises.
Discussion
Statement of principal findings
The Epley manoeuvre and Brandt-Daroff exercises for treating dizziness are used by approximately half of all GPs (57.3 and 50.2%), while only a very small group of GPs applies VR (6.8%). The most often-mentioned indication for the repositioning manoeuvres and VR is BPPV. Respondents who are familiar with repositioning manoeuvres and VR often treat patients themselves, a minority of GPs choose to refer their patients for the Epley manoeuvre, Brandt-Daroff exercises and VR (25.8, 10.7 and 34.7%). When referral does take place the physical therapist is the most popular choice for all three techniques. Not knowing how to perform the technique is the most important reason for GPs not to use or advise the Epley manoeuvre, Brandt-Daroff exercises and VR (49.5, 89.6 and 92.4%). Although some GPs are not convinced of the effectiveness of the Epley manoeuvre, Brandt-Daroff exercises and VR (29.7, 11.8 and 6.3%), <1% of GPs thinks these techniques should not be applied in primary care.
Strengths and weaknesses of the study
To our knowledge, this is the largest survey among GPs on the use of repositioning manoeuvres and VR to treat dizziness. Our survey is the first study that assesses which reasons deter GPs from using these techniques. With our study we have reached a substantial sample of the Dutch GP population. The survey had a response rate of 36.4%. Surveys under physicians are often characterized by low response rates and online surveys generally have lower response rates than traditional mail surveys [19] . A scientifically proven minimal acceptable response rate was never developed, because a lower response rate does not directly indicate a higher chance of non-response bias [20] . Unfortunately, we had limited data about our non-responders. Since the non-responders in our study did not reply to our invitation or reminder e-mails, no comparison could be made with the characteristics of our responders. An attempt to assess non-response bias was made by comparing early to late responders. Late responders are believed to more closely resemble non-responders than early responders [20] . This comparison showed no significant difference in the use of canalith reposition techniques and VR. Still, GPs who are already interested in canalith repositioning techniques and VR may be more likely to fill out the survey and be over-represented in our convenience sample. These GPs will probably use these techniques more frequently than other GPs. In our sample, 56.6% of participants was female and 59.2% of participants had a role as a GP trainer. The percentage of women in the total GP population in 2012 was considerably lower with 42.8%, and the percentage of GP trainers in the total population was estimated at only 19.2% [18] . The high percentage of GP trainers in our convenience sample can be explained by the fact that more GP trainers were approached than non-trainers to participate. GP trainers may be more willing to participate in research, since they are already affiliated with the university. Our additional analysis confirms that GP trainers significantly more often choose to use the Epley manoeuvre and VR, while no difference was found for the use of Brandt-Daroff exercises. There is substantially more evidence for the effectiveness of the Epley manoeuvre and VR in comparison to Brandt-Daroff exercises [8, 9] . GP trainers are expected to have up-todate knowledge of the latest (and most effective) treatments, such as repositioning manoeuvres and VR therapy for teaching purposes. This might explain why GP trainers are more likely to use the Epley manoeuvre and VR. We expect that the number of Epley and VR users in the general GP population is even lower because of the overrepresentation of GP trainers in our sample. This can be demonstrated by adjusting for the high percentage of GP trainers in our sample (59.2%) compared to the overall Dutch GP population (19.2%). These adjusted numbers suggest a 52% use of both Brandt-Daroff exercises and the Epley manoeuvre and a 4.5% use of VR in the overall Dutch GP community.
Findings in relation to other studies
The results from our study show that repositioning manoeuvres and VR are still underused in the Netherlands. Research from other countries suggests that this underuse is comparable to other countries [13, 14, 21] . The high spontaneous resolution rate of BPPV might be a reason why only a small percentage of patients are treated. Even though a natural resolution of symptoms often occurs in weeks to months, the vertigo complaints can be debilitating and warrant treatment early on. The highest level of evidence [22] exists for the effectiveness of the Epley manoeuvre to treat BPPV [9] . Early diagnosis and treatment by a well-trained GP can prevent a lot of discomfort and provide an economic benefit due to lower medical costs and less occupational disability [15] . When canalith repositioning manoeuvres are performed by trained GPs, the improvement rates after treatment are comparable to those of specialist centers [23] . The highest level of evidence [22] also exists for the effectiveness of VR. In a survey in the UK among GPs about dizziness management, only 5.8% of the participating GPs had used VR as a treatment modality for their patients [13] . A primary care trial that targeted patients with chronic dizziness found that only 3% of the patients, who had a mean duration of 8 years of symptoms, were offered VR in the past [14] . Widespread adoption of new treatments in clinical practice can be challenging. Even GPs who are aware of the effectiveness and economic benefits of a treatment might still not use the technique for a variety of reasons. The performance of the reposition manoeuvres and VR require certain skills, which should not only be trained but also practiced on a regular basis. Several GPs stated in the free-text comments that they were afraid to harm the patient with their treatment. GPs might not perform repositioning manoeuvres and VR often enough to gain confidence in their execution. Since almost all vertigo patients are primarily managed by their GP, several authors have suggested that GPs should be better trained to perform repositioning manoeuvres and VR [23, 24] . Treatment manoeuvres that require less skill are faster adopted and require less practice [25] . A smartphone app-based training aid for the Epley manoeuvre has already been shown to be more effective than written instructions [26] . Modern teaching aids (internet-based or app-based) might be able to speed up the uptake of repositioning manoeuvres and VR in our daily practice.
Meaning of the study: implications for clinicians and policy makers
The results of these survey show that canalith repositioning manoeuvres and VR are underused by GPs. This underuse is also found in previous studies in other countries, which suggests that the underuse of these techniques in general practice is a global problem. Repositioning manoeuvres and VR are inexpensive to perform and represent the best treatment currently available for vertigo. We need to increase the knowledge and skills of GPs regarding these techniques. Repositioning manoeuvres and VR should feature more prominently in our dizziness guidelines. Recently, stronger evidence for these treatments has surfaced and an update of our guidelines should reflect this [8, 9] . In addition to this, courses should be organized to learn and practice these techniques so GPs and GP trainees get and maintain confidence in the ability to perform the treatment. Future research should aim at inventive methods to introduce these techniques to GPs such as web-based or smartphone applications. An online guide for the Epley manoeuvre, including a link to a video on how to perform the technique, is already freely accessible on the website of the Royal Australian College of General Practioners (RACGP) [27] . Such learning tools might enable GPs to better perform the repositioning manoeuvres and VR.
